The frequency of CADRs in a particular population is influenced by the drug utilization habit, the reaction rates of drugs, and pharmacogenetic traits of the population studied. [2] CADRs are one of the significant problems not only in dermatology practice but also in any area where a drug is involved. The study was designed in this background to assess the CADRs as it is essential to know the information regarding dermatologic reactions to take measures to minimize the complications of CADRs and prevent and manage these reactions.
Objectives
The main objective of the study was to identify the pattern of CADRs in patients treated at the study site. The study also aimed to determine the incidence, predictors, and the direct cost associated with the management of CADRs.
MetHodology
This prospective and observational study was conducted for a period of 6 months from October 2014 to March 2015. The study site was the Departments of General Medicine, Surgery, Paediatrics, Psychiatry, and Dermatology Wards of JSS Hospital, Mysuru. The study was approved by the Institutional Human Ethical Committee. The study enrolled patients who were admitted and treated in the study site of either gender of any age and who received at least one medication. All the relevant data were collected from the patient case records, treatment charts, laboratory reports, and interviewing patient and his caretakers. All those eligible inpatients were intensively monitored to identify the development of any ADR from the day of admission to the day of discharge. The OP case sheets were reviewed on the day of patient visit to the hospital to detect any ADR. Furthermore, the study considered the spontaneous reporting of ADRs received from health-care professionals working in the study site. On the identification/ reporting of a CADR, all the relevant data pertaining to the patient and the CADR were documented in a suitably designed data collection form.
Cutaneous adverse drug reaction assessment
Collected data were further reviewed to confirm the occurrence of CADR, and the collected data were subjected for analysis to determine the incidence, causality (using Naranjo Scale and WHO Probability Scale), predictability, preventability (using Modified Schumock and Thornton Scale), severity (using Modified Hartwig and Siegel scale), seriousness, and outcome of CADRs.
Predictors of cutaneous adverse drug reactions
Gender, age, duration of hospital stay, number of comorbidities, and number of drugs received were the variables that were taken into consideration for identification of predictors. The statistical analysis was performed, and the predicted values were calculated using bivariate regression analysis.
Cost analysis
The total direct cost involved in the management of CADRs was assessed considering the cost associated with bed charges, cost of medications and devices, laboratory investigation costs, and consultation fee.
results
Of the total 1416 patients (640 OPs and 776 IPs), ADRs were reported in 650 patients (OP = 450 and IP = 200) during the study period. A total of 179 CADRs were identified from 163 patients giving an incidence of 25.07%, while with respect to number of ADRs, the incidence is 27.53%. Most of the CADRs were reported from OPs (n = 86 [54.60%]), and male patient population developed more CADRs (n = 90 [55.21%]). The demographic details of the study population are present in Table 1 .
CADRs were predominant in adults (n = 115 [70.55%]) when compared to pediatrics and geriatrics. SJS, psoriasis, angioedema, urticaria, and FDE were the most common reasons for the admission and thereby the reported serious CADRs. Among the CADRs, 97 were Type A (54.19%) and 82 were Type B (45.81%). It was observed that both in IPs and OPs, rash (31.28%), urticaria (15.08%), FDE (8.93%), alopecia (7.26%), and itching (6.70%) were found to be the most common CADRs. The details of CADRs are present in Table 2 .
In our study, the classes of drugs most commonly implicated in CADRs were antibiotics (n = 52 [29.05%]), nonsteroidal anti-inflammatory drugs (NSAIDs) (n = 31 [17.31%]), and antineoplastic agents (n = 20 [11.17%]), followed by antituberculosis drugs (n = 18 [10.05%]). The most common antibiotics which contributed to CADRs in our as they observed reactions such as SJS,TEN and FDE. [6, 9] Majority of such reactions were seen in patients enrolled from OP departments as their disease conditions were mild to moderate that can be treated with ambulatory care, whereas patients with severe cutaneous conditions needed hospital admission. Drug classes implicated for CADRs in the present study was antibiotics and NSAIDs similar to previously published studies. [1, 8, 10, 11] However, a study done by Saha et al. found that the major drug classes implicated for the CADRs were sulfonamides and fluoroquinolones. Some of the predictable reactions include rash, angioedema, study were ceftriaxone (8.37%), amoxicillin (3.35%), and ciprofloxacin (2.79%). Among NSAIDs, paracetamol (7.26%), diclofenac (6.14%), and aspirin (1.67%) were the drugs most commonly implicated in CADRs.
Assessment of cutaneous adverse drug reactions
The causal association between the suspected drugs and the reported CADRs was found to be "probable" in 119 (66.48%) and "possible" in 60 (33.52%) cases. Of the 179 CADRs observed in our study, 84 (46.92%) and 95 (53.08%) CADRs were belonged to "mild" and "moderate" in its severity category, respectively. Of the total CADRs reported, 93 (51.95%) CADRs were "predictable" and 86 (48.04%) were "not predictable." Only 1.67% of CADRs were serious.
Predictors of cutaneous adverse drug reactions
The findings of the statistical analysis suggest that patients who receive ≥2 medications, adults, male gender, and patients who have ≥2 comorbidities were the predictors for the development of CADRs. The details of the predictors of CADRs in our study population are presented in Table 3 .
Management of cutaneous adverse drug reactions
In the present study, the main line of management of CADRs was the withdrawal of the suspected drug which was observed in 104 (58.10%) cases. No change in the suspected drug was made in 75 (41.89%) cases, as these reactions were mild and do not require any alteration in dose or withdrawal of the suspected drug. Topical treatment was given in 21.48% of cases (15.08% [OP] and 6.40% [IP]) and systemic treatment was given in 38.89% of cases (17.31% [OP] and 21.58% [IP]) to treat the CARD. It was also observed that most of the patients (139 [77.65%]) were recovered from the CADRs, while in 31 cases (17.31%), it was continuing at the end of the study and, in 9 cases (5.02%), the outcome was not known. None of the CADRs were fatal.
Cost assessment due to cutaneous adverse drug reactions
It was observed that the total cost involved in the management of CADRs was Rs. 61116. The average cost involved in the management of CADRs was Rs. 734.04 (range: Rs. 100-900).
dIscussIon
Similar to the previously published studies, the present study observed CADRs commonly in male gender and adult age group. [6] There are published studies describing that the CADRs can occur at any age from pediatrics to geriatrics. [7] The common CADRs reported in the study are similar to the study conducted by Raut et al., [3] wherein rash (31.91%) and urticaria (4.25%) were reported to be the commonly occurred CADRs. The severity category of the reported CADRs is also similar to the previous study, [7, 8] where the reported severity category was mild in 51.06%, moderate in 23.4%, and severe in 25.5% of CADRs. However, some other studies reported more CADRs of moderate and severe category and alopecia while pruritus, FDE, and psoriasis reaction were not predictable due to the use of multiple drugs which may all contribute to the CADRs. Nonpredictable reactions come under that category, as the CADRs were developed after initiation of appropriate therapy including dose, frequency, route of administration, and duration. The study also observed that none of the CADRs were due to drug-drug interactions, and where required, appropriate monitoring was carried out to prevent the CADRs due to drug-drug interactions.
Causality assessment of the CADRs was found to be similar with the study conducted by Raut et al. [3, 5] wherein most of the reactions had a "probable" causality score, followed by possible causality score as assessed using Naranjo algorithm. CADRs that were found to be serious include angioedema, FDE, and urticaria as these reactions resulted in prolongation of hospitalization.
Predictors of cutaneous adverse drug reactions
The bivariate analysis identified age, gender, number of comorbidities, and number of medications as predictors of CADRs in the study population. Assessment of other factors such as duration of hospital stay was not statistically significant. These findings are similar to the published studies [4, [11] [12] [13] [14] which all reported increasing number of drugs administered, age, gender, and number of comorbidities as risk factors for developing CADRs. Increased body mass index, preexisting renal and liver diseases, more than 4 comorbidities, more than 6 drugs, and the history of previous ADRs were listed as predictors for ADR-related hospitalization in a previously published study. [15] 
Management of cutaneous adverse drug reactions
The first-line management of any ADR is the withdrawal of the suspected drugs. But, withdrawal of the suspecting agent depends on many factors such as nature and severity of ADRs and availability of the alternate medication which can be used in the particular clinical situation. [16, 17] In this study, CADRs such as urticaria, hypersensitivity reaction, and hyperpigmentation required a suspected drug to be withdrawn, and symptomatic treatment was initiated. In CADRs such as rash and pruritus, the suspected drug was continued as the reaction was mild, and the literature suggests that these reactions subside by itself [16] [17] [18] on the continued use of these drugs. In most of such cases, patients were on chemotherapy, antiretroviral therapy, antitubercular therapy, and receiving treatment for diabetes mellitus or hypertension.
Majority of the patients recovered from the CADRs with the symptomatic therapy and some reactions were continuing by the end of the study, as it was obvious that reaction like psoriasis requires more time to recover completely. CADRs such as urticaria, rash, pruritus, FDE, angioedema, hyperpigmentation, and hypersensitivity reactions warranted the use of topical formulation and systemic formulations such as corticosteroids and antihistamines. CADRs that led to prolongation of hospital stay incurred the maximum cost as found in previous studies by Chan et al. [19] and Qing-Ping et al. [20] conclusIon Although the study identified that the major drug classes implicated for CADRs are antibiotics and NSAIDs, any patients receiving multiple drug therapy are at risk for the development of any cutaneous reaction. Hence, any new symptom following administration of a drug needs to be suspected and investigated for CADRs. The immediate management of any CADRs is the withdrawal of the offending agent, and the reaction resolves after 1 to 2 weeks following withdrawal.
